GRTSTF.031A PATENT 
REMOTE CONTROL FOR HOSE OPERATION 



Claim for Priority 

[0001] This application claims priority of U.S. Provisional Applications No. 
60/455,229 filed on March 13, 2003. This application is herein incorporated by reference but 
is not admitted to be prior art. 

Field of the Invention 

[0002] This invention relates generally to hose systems and more particularly to 
controlling fluid flow and reel operations of hose systems. The invention further relates to 
power saving aspects of the same. 

Background of the Invention 

[0003] Hoses are typically used in conjunction with on/off valves positioned at a 
distal or proximal end of the hose. For example, garden hoses are fitted to a faucet on the 
outside of a house or other building, with a traditional manual spigot or valve for turning the 
water flow on or off at the faucet. Because the hose is designed to extend many yards away 
from the faucet, it is often convenient to have a means for turning the flow on or off at the 
distal or spray nozzle end of the hose. Thus, many manual devices such as spray guns are 
provided for fitting at the nozzle end of the hose so that the flow can be turned on or off 
without repeatedly returning to the faucet. 

[0004] Despite the availability of attachments for turning the flow on or off at the 
nozzle end, it is generally undesirable to leave the water flow on at the source when the hose 
is no longer in use. Continual water pressure along the entire length of the hose is 
undesirable for a number of reasons. The pressure tends to form leakage paths at joints 
between multiple lengths of hose, at the joint between the nozzle and the nozzle attachment 
(such as a spray gun), and at the joint between the faucet and the hose. Furthermore, 
continual pressure can also form leaks along the hose line itself. Constant leakage at these 
points leads to flooded or muddied garden areas, particularly near the faucet where the user 
has to go to turn the water on or off. Moreover, it is difficult to manipulate the hose, move it 
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from place to place or coil the hose for storage with constant pressure along the hose line. 
This leads the user to turn off the water flow at the source, e.g., by the manual spigot on the 
outside faucet. However, it is often inconvenient to reach the faucet. Often the faucet is 
obstructed or difficult to reach and the area around the faucet tends to be muddied by water 
leakage. 

[0005] These problems have been addressed to some extent by providing a 
remotely controllable, electrically actuated valve or flow controller in the hose, the valve 
positioned to selectively open and close a fluid flow path through the hose via a remote 
control. However, there are power consumption issues that limit the use of remotely 
controlled devices. Remote control systems generally involve a remote transmitter powered 
by a battery, or low power source, and the unit to be controlled. The unit to be controlled is 
connected to a receiver that is usually powered by a continuous power source, rather than a 
battery. Thus, while the remote transmitter is typically powered by batteries and thus truly 
"wireless," the receiver is usually connected to a larger, or continuous, source of power by a 
wire. The reason the transmitter can operate from a battery, or low power source, is because 
a transmitter only needs to draw power when it transmits a wireless signal to the receiver; 
thus, the transmitter does not need to draw power at all times. On the other hand, the receiver 
cannot function in this way because it does not know when a command will be sent to it. In 
other words, in traditional arrangements, the receiver must continuously monitor for 
incoming signals and, therefore, must be on at all times. The power that is needed to 
continuously monitor for an incoming signal would normally drain a battery in a few days. 
This makes a fully wireless, or battery-operated remotely controllable device, impractical. 

[0006] Motorized hose reels also exist. Such reels have mechanical and electrical 
controls on the reel itself. 

Summary of the Invention 
[0007] Accordingly, a need exists for improved control over fluid flow through a 
hose system, as well as over a motorized reel. A need also exists to reduce the power needed 
to operate this and other types of remote control systems for supplemental fluid flow 
controller and/or motorized reels. In satisfaction of these needs, the present application 
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provides various embodiments that permit remote control of supplemental flow controllers 
and motorized reels for hose systems. 

[0008] In one aspect, the present invention provides a hose control system 
comprising a flow controller, a hose reel device, electronic components, and a remote control 
The flow controller includes an inlet, an outlet, a fluid flow path defined between the inlet 
and outlet, and an electrically actuated valve positioned to selectively close the fluid flow 
path. The hose reel device, which is in fluid communication with the outlet of the flow 
controller, comprises a rotatable drum onto which a hose can be spooled, and an electrical 
motor connected to rotate the drum. The electronic components are in communication with, 
and are configured to convey electrical power to drive, the valve and the motor. The 
electronic components comprise a wireless receiver configured to receive wireless command 
signals for controlling the valve and the motor. The remote control comprises manual 
controls and a wireless transmitter. The wireless transmitter is configured to transmit 
command signals to the wireless receiver for controlling the valve and the motor. The 
manual controls are connected to the wireless transmitter to permit control of the wireless 
transmitter. 

[0009] In another aspect, the present invention provides a hose control system 
comprising a flow controller, a rotatable hose reel drum onto which a hose can be spooled, an 
electrically controllable motor connected to rotate the drum, electronic components, and a 
remote control. The flow controller has an inlet, an outlet, a fluid flow path defined between 
the inlet and outlet, and an electrically actuated valve positioned to selectively close the fluid 
flow path. The electronic components are in communication with the valve and the motor. 
The remote control is configured to transmit wireless command signals to the electronic 
components for controlling the valve and the motor. 

[0010] In another aspect, the present invention provides a hose control system 
comprising a flow controller, a rotatable hose reel drum onto which a hose can be spooled, a 
motor connected to rotate the drum, a receiver, and a remote control. The flow controller has 
an inlet, an outlet, a fluid flow path defined between the inlet and outlet, and a valve 
positioned to selectively close the fluid flow path. The inlet is configured to mate with a 
residential water faucet, and the outlet is configured to mate with a water hose. The receiver 
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is configured to receive wireless command signals for controlling the valve and the motor. 
The remote control is configured to transmit wireless command signals to the receiver for 
controlling the valve and the motor. 

[0011] In another aspect, the present invention provides a power savings system 
comprising a wireless receiver and a power control unit. The wireless receiver is configured 
to receive wireless signals for controlling at least one of an electrical motor driving rotation 
of a hose reel and an electrically actuated valve controlling a fluid flow through a hose 
system. The wireless receiver is capable of receiving the wireless signals only when the 
wireless receiver is in a powered state. The power control unit is configured to repeatedly 
switch the wireless receiver between powered and unpowered states in a cycle. In one 
embodiment, the power control unit is configured to keep the wireless receiver in its 
unpowered state for no more than a set time period during each cycle. In this embodiment, 
the system further comprises a remote control configured to transmit wireless command 
signals for controlling at least one of the motor and the valve, the remote control configured 
so that each signal is transmitted for a duration at least as long as the set time period. 

[0012] In another aspect, the present invention provides a power savings system 
comprising a wireless receiver and a power control unit. The wireless receiver is configured 
to receive wireless signals for controlling at least one of an electrical motor driving rotation 
of a hose reel and an electrically actuated valve controlling a fluid flow through a hose 
system. The wireless receiver is capable of receiving the wireless signals only when the 
wireless receiver is in a powered state. The power control unit is configured to reduce power 
consumption by applying an initial voltage to initiate movement of a mechanical device and 
then reducing the voltage to the mechanical device after the mechanical device begins 
moving and before the mechanical device is intended to stop. In one embodiment the 
mechanical device is the valve. In another embodiment the mechanical device is the motor. 

[0013] In another aspect, the present invention provides the following method: A 
wireless valve command signal is received for controlling an electrically actuated valve, the 
valve positioned to selectively close a fluid flow path through a hose system. The valve is 
positioned in response to the wireless valve command signal. A wireless reel command 
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signal is received for controlling an electrical motor connected to rotate a drum onto which 
hose can be spooled. The motor is activated in response to the wireless reel command signal. 

[0014] In another aspect, the present invention provides the following method: A 
wireless valve command signal is transmitted from a remote control to a wireless receiver. 
Fluid flow through a hose system is controlled in accordance with the wireless valve 
command signal. A wireless reel command signal is transmitted from the remote control to 
the wireless receiver. An electric motor is controlled in accordance with the wireless reel 
command signal, the motor connected to rotate a rotatable reel drum onto which hose can be 
spooled. 

[00151 In another aspect, the present invention provides a method of conserving 
power in the detection of a wireless signal from a remote transmitter. According to the 
method, a wireless receiver is repeatedly switched between powered and unpowered states in 
a cycle. The wireless receiver is configured to receive wireless signals for controlling at least 
one of an electrical motor driving rotation of a hose reel and an electrically actuated valve 
controlling a fluid flow through a hose system. The wireless receiver is capable of receiving 
the wireless signals only when the wireless receiver is in its powered state. If the wireless 
receiver receives a wireless signal while in its powered state, switching the wireless receiver 
to its unpowered state is ceased. 

[0016] In another aspect, the present invention provides a power saving valve 
controller comprising a flow controller and electronic components in communication with the 
flow controller. The flow controller comprises an inlet, an outlet, a fluid flow path defined 
between the inlet and outlet, and an electrically actuated valve positioned to selectively close 
the fluid flow path. The electronic components comprise a wireless receiver configured to 
receive wireless command signals for controlling the valve, and a power control unit 
configured to repeatedly switch the wireless receiver between powered and unpowered states 
in a cycle. 

[0017] In another aspect, the present invention provides a power saving valve 
controller comprising a flow controller and electronic components in communication with the 
flow controller. The flow controller comprises an inlet, an outlet, a fluid flow path defined 
between the inlet and outlet, and an electrically actuated valve positioned to selectively close 
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the fluid flow path. The electronic components comprise a wireless receiver and a power 
control unit. The receiver is configured to receive wireless command signals for controlling 
the valve. The power control unit is configured to reduce power consumption by applying an 
initial voltage to initiate movement of the valve and reducing the voltage to the valve after 
the valve begins moving but before movement of the valve is intended to stop. 

[0018] In another aspect, the present invention provides a method of reducing the 
power consumed by a flow controller. According to the method, a receiver is repeatedly 
switched on and off, the receiver being configured to receive wireless command signals for 
controlling an electrically actuated valve of the flow controller. If the receiver receives a 
wireless command signal, the receiver is kept on to allow the receiver to transmit the 
command signal to the electrically actuated valve. 

[0019] In another aspect, the present invention provides a method of reducing the 
power consumed by a flow controller. According to the method, an electronic logic unit is 
kept in an unpowered state until a detection unit detects a wireless signal, the electronic logic 
unit being configured to receive the signal from the detection unit and process the signal to 
control a valve in the flow controller. The electronic logic unit is powered when the 
detection unit detects a wireless signal. 

[0020] In yet another aspect, the present invention provides a method of reducing 
the power consumption of a system for controlling at least one of fluid flow in a hose system 
and a motor driving rotation of a reel drum for spooling a hose of the hose system. 
According to the method, an initial voltage is applied to initiate movement of a mechanical 
device. The initial voltage is reduced after the mechanical device begins moving but before 
the mechanical device is instructed to stop moving. 

[0021] For purposes of summarizing the invention and the advantages achieved 
over the prior art, certain objects and advantages of the invention have been described herein 
above. Of course, it is to be understood that not necessarily all such objects or advantages 
may be achieved in accordance with any particular embodiment of the invention. Thus, for 
example, those skilled in the art will recognize that the invention may be embodied or carried 
out in a manner that achieves or optimizes one advantage or group of advantages as taught 
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herein without necessarily achieving other objects or advantages as may be taught or 
suggested herein. 

[0022] All of these embodiments are intended to be within the scope of the 
invention herein disclosed. These and other embodiments of the present invention will 
become readily apparent to those skilled in the art from the following detailed description of 
the preferred embodiments having reference to the attached figures, the invention not being 
limited to any particular preferred embodiment(s) disclosed. 

Brief Description of the Drawings 

[0023] Figure 1A is a schematic illustration of a remotely controlled valve in 
accordance with a preferred embodiment. 

[0024] Figure IB is a schematic cross-section of a flow controller constructed in 
accordance with a preferred embodiment. 

[0025] Figure 2 is a schematic illustration of a remotely controlled valve 
positioned between two lengths of hose in accordance with another embodiment. 

[0026] Figure 3A schematically illustrates a remote control in accordance with 
one embodiment. 

[0027] Figure 3B schematically illustrates a remote control in accordance with 
another embodiment. 

[0028] Figure 4 schematically illustrates a system for remotely controlling fluid 
flow and reel operation in accordance with another embodiment. 

[0029] Figure 5 is a schematic representation of the electronics of one 
embodiment. 

[0030] Figure 6 is an embodiment of a power control unit. 

[0031] Figure 7 A is a graph of the voltage at the output pin 1 of the op-ampof 
Figure 6. 

[0032] Figure 7B is the voltage at the non-inverting input pin 3 of Figure 6. 
[0033] Figure 7C is the voltage at the inverting input pin 4 of Figure 6. 
[0034] Figure 8 is another embodiment of a power control unit. 
[0035] Figure 9 is another embodiment of a power control unit. 
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[0036] Figure 10A is a graph that illustrates the voltage for point p2 of Figure 9. 
[0037] Figure 1 OB is a graph of the voltage at outl of Figure 9. 
[0038] Figure 10C is a graph of the voltage at out2 of Figure 9. 
[0039] Figure 10D is a graph showing that the voltage across the ports outl and 
out2 of Figure 9 go to zero when the voltage at point p2 decreases below 1.4 volts 

Detailed Description of the Preferred Embodiment 
[0040] While illustrated in the context of garden hoses for household watering or 
washing applications, the skilled artisan will readily appreciate that the principles and 
advantages of the preferred embodiments are applicable to other types of hose products. For 
example, in addition to the illustrated liquid application, the fluid flow through the hose can 
comprise compressed air or vacuum suction for other applications. 

[0041] Figure 1 A illustrates one embodiment of the present invention. A fluid 
source is illustrated in the form of a water faucet 10 extending from the wall of a building 12. 
The faucet 10 includes a valve or spigot with a manual control 14. A hose line 16 in 
communication with the faucet 10 extends from a proximal end 18 to a distal end 20, 
terminating in a nozzle 22. The nozzle 22 is conventionally configured to receive 
attachments. Preferably, the nozzle receives a manually actuated nozzle attachment (not 
shown), such as a spray gun. 

[0042] A flow controller 30 is positioned at some point between the distal end 20 
of the hose line 16 and the water faucet 10. The flow controller 30, shown in more detail in 
Figure IB, defines a fluid flow path 32 from an inlet 34 to an outlet 36. Desirably, the inlet 
34 is configured with internal threading to receive the external threads of a conventional 
faucet outlet. Similarly, the flow controller outlet 36 defines external threads of a standard 
diameter and pitch to receive the internal threads of a conventional garden hose connection. 
Along the flow path 32 an electrically actuated valve 38, such as a solenoid valve, for 
example, selectively permits or inhibits flow therethrough. Such electrically actuated valves 
with inlets and outlets are known in commercially available sprinkler timing systems. If the 
term "supplemental" is used to describe the flow controller 30, the flow controller may still 
be the only controller in the system. In other words, the term "supplemental" is not 
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necessarily meant to suggest that there must be other means of controlling the flow; rather, 
the term is used as an aid to distinguish this flow controller over other items, such as the 
manual control 14. 

[0043] In the illustrated embodiments (Figures 1A, IB, 2, 4, and 5), the flow 
controller 30 includes electronics 40 configured to receive and communicate signals, or 
command signals, from a remote source such as a transmitter or remote control 50 (Figures 
1 A, 2, 3 A, 3B, 4 and 5). Thus, the electronics 40 aided by an antenna 42, include a wireless 
receiver configured to receive electromagnetic signals from a remote source, and to translate 
those signals into signals that may open or close the electrically actuated valve 38. 
Additionally, as shown in Figure 4, the flow controller 30 may be linked, via one or more 
wires 1 18, to a motor 1 14 that drives rotation of a reel drum 116. Thus, the flow controller 
30 can send signals to control the operation of the motor 1 14 for the reel, the motor command 
signals being conveyed to the motor via the wire connection 118. The wire connection can 
also convey power to one or both of the flow controller 30 and the motor 114. In the 
illustrated embodiment, the motor 1 14 is powered by connection of an electrical plug 120 to a 
power supply, the wire connection 118 conveying power to the flow controller 30. Examples 
of communication methods include infrared (IR) and radio frequency (RF) communications. 

[0044] As illustrated in Figure 5, the wireless receiver 41 will comprise some type 
of detection unit 44, such as an RF receiver integrated circuit (IC) chip, configured to detect 
incoming wireless signals. Additionally, the receiver 41 may comprise a logic unit or circuit 
43, which is configured to analyze and decode incoming wireless signals detected by the 
detection unit 44 and determine what, if any, response should be generated. The receiver 41 
is preferably configured to communicate, electrically, with an electrically driven device, in 
order that the electrical signals can be converted into a physical change, such as the actuation 
of a valve, for example. The detection unit 44 and the logic unit 43 need not be physically 
located within a single housing or receiver 41. 

[0045] Note that, while illustrated as an external component, antenna 42 the 
antenna can alternatively be incorporated within the housing of the flow controller 30. Also 
illustrated in Figure IB is a self-contained DC power source in the form of batteries 47. It 
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will be understood that the flow controller 30 can alternatively be powered by AC current 
from an electrical outlet on the building 12, or by solar cells or the like. 

[0046] In another embodiment, the logic unit will be external to the receiver. 
This logic unit could be an Application-Specific Integrated Circuit (ASIC), or a standard IC 
decoder unit. The logic unit can preferably be powered down when it is not needed. 

[0047] Additionally, as shown in Figure 5, the electronics 40 may include a 
"power control unit" that lowers the power consumption of the receiver 41. The power 
control unit 45 may be especially valuable when the receiver 41 is powered by batteries 47. 
As explained above in the Background section, a conventional wireless receiver consumes a 
great deal of power because the receiver must continually monitor for wireless commands. If 
the receiver is powered by batteries, the battery power would be exhausted in a very short 
period of time, such as a week or less The power control unit 45 overcomes this limitation. 
In one embodiment, of the power control unit 45, the receiver 41 may function for up to six 
months. In one embodiment, the power control unit may allow a receiver to function for up 
to twenty times longer than a receiver without the power control unit. 

[0048] In one embodiment, the power control unit 45 generally operates by 
shutting down the detection unit 44 of the receiver 41, and all other electronics for a 
"reasonable response time." A "reasonable response time" means a time period that a user 
would not notice or mind in the operation of the remote control transmitter 50. In another 
embodiment, a "reasonable response time" is defined as slightly shorter than the duration that 
the signal from the remote control transmitter lasts 50. For example, when activation of the 
transmitter 50 results in a signal that lasts 3 seconds, then the shut down time on the detection 
unit 44 is preferably less than 3 seconds. In alternative embodiments, the shut down time of 
the detection unit 44 is longer than the duration of the signal from the transmitter 50 In these 
embodiments, the transmitted signal may not be detected by the detection unit 44, which 
could cause more substantial wait times. In an alternative embodiment, the reasonable 
response time factors in the fact that some of the embodiments are as a water hose operated 
device, for which a user may be willing to wait several seconds before anything occurs at the 
user's location. In an alternative embodiment, a reasonable response time is a time period 
determined by the necessary life of the battery and the power currently in the battery. For 
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example, if the battery, or batteries, should last for a years worth of continuous use in the 
receiver 41, but the batteries only supply 1 week's worth of continuous activity for the 
detector unit 44, then the power control unit 45 will only activate the detector unit 
approximately 1 second out of every 52 seconds. A 51 second down cycle could result in a 
very long delay between the initiation of the signal from the transmitter 50 to any flow of 
water through the hose 16, but this is merely an example of how the time periods could be 
set. However, the detector unit 44 needs only a fraction of a second to determine if a signal is 
being received. For example, the detector unit 44 could be on for 1/50 of a second, or 20 
milliseconds, during each second. This would be a sufficient time to recognize if a signal is 
being received and would save a significant amount of power. 

[0049] Once the power control unit 45 powers up the detection unit 44, the 
detection unit searches for a signal. This process of repeatedly shutting on and off the 
detection unit 44, as well as other current draining equipment, limits the amount of power 
needed for continuously monitoring for incoming wireless signals. If the detection unit 44 
does not detect a signal within a set amount of time, the power control unit 45 preferably 
turns off the power to the detection unit for another period of time, thus repeating a cycle. 

[0050] In another embodiment, the power control 45 unit also turns off the logic 
unit 43. The logic unit 43 need not be automatically turned back on after a certain period of 
time. Instead, powering on the logic unit 43 on is only required when a wireless signal is 
detected by the detection unit 44. In one embodiment, this signal is a valid command from 
the remote transmitter 50 to open or close the valve 38 or activate the motor 114. 

[0051] In either of these power saving embodiments, the device can be configured 
to return to its power saving mode after a wireless signal has been detected and the signal 
ceases. That is, while the detection of a signal results in the power control unit 45 allowing 
the device to use more power, the end of a signal may also allow the power control unit to 
return the electronics 40 to their low power consumption state. In some embodiments it may 
be desirable to include a delay following the cessation of the signal, in case another signal is 
likely to follow. For example, it may be efficient to leave the electronics 40 fully operational, 
even after a signal to close the valve 38 has stopped being transmitted, as it may be likely that 
a signal to rewind the hose reel is soon to follow. 
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[0052] In one aspect, the power control unit 45 employs an op-amp to switch the 
detection unit 44 on and off, repeatedly, in order to conserve battery life. 

[0053] A preferred embodiment of a power control unit can be seen in Figure 6. 
The power control unit preferably comprises a very low power bi-stable oscillator. The 
oscillator comprises an op-amp U1A, a plurality of resistors Rl, R2, R3, R4 and R5, a 
capacitor CI, and a diode Dl. The op-amp U1A has a non-inverting input pin 3, an inverting 
input pin 4, and an output pin 1, among others. Resistors Rl, R2, and R3 form a voltage 
divider, which provides one of two voltages to the non-inverting input pin 3 of the op-amp 
U1A. The resistor R3 provides hysteresis to stabilize the op-amp. While the receiver is an 
RF receiver in this embodiment, other communications methods could also be used in place 
of RF communications. Figures 7A, 7B, and 7C illustrate the voltages at the pins of the op- 
amp. Figure 7A is the voltage at the output pin 1 of the op-amp. Figure 7B is the voltage at 
the non-inverting input pin 3, and Figure 7C is the voltage at the inverting input pin 4. 

[0054] The voltage at non-inverting pin 3 is higher when the voltage at the output 
pin 1 is high because of the effects of the voltage divider. The capacitor CI charges, 
gradually increasing the voltage at the inverting pin 4 until the voltage equals the voltage of 
the non-inverting pin 3. The op-amp Ul A then changes the output of pin 1 to its low voltage, 
Voi. Because there are no capacitors connected to the non-inverting pin 3, and thus no time 
delay, the low output on pin 1 immediately reduces the voltage to pin 3. The low output 
voltage also causes current to flow though the resistors R4 and R5 and lowers the voltage 
across the capacitor CI. Voltage across a capacitor cannot change immediately, so the 
voltage at the inverting input 4 gradually decreases. When the voltage at pin 4 decreases to 
the voltage of the non-inverting pin 3 the output pin 1 of the op-amp U1A rises to the op- 
amp's high voltage, V 0 h- The high output of the output pin 1 causes current to flow though 
the resistor R4 and raises the voltage across the capacitor CI. As the capacitor charges, the 
voltage at the inverting input pin 4 increases. When the voltage at the inverting pin 4 equals 
the voltage of the non-inverting pin 3, the output pin 1 switches to V 0 i, thus repeating a 
continuous cycle. The non-inverting duration (T p ) is proportional to the time constant 
determined by the resistance of resistor R4 multiplied by the capacitance of capacitor CI. 
The inverting duration (T n ) is proportional to the time constant of the combined resistance of 
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resistors R3 and R4 in parallel multiplied by the capacitance of capacitor CI. This time 
constant is defined as ((R4*R3)/(R4 + R3))*C1. 

[0055] When the output pin 1 of op-amp Ul A is high, a transistor Ql has no base 
current and does not conduct. This turns the power off to the RF receiver U2. When the 
output pin 1 of the op-amp Ul A is low, the transistor Ql has base current conducting through 
the resistor R6 and turns on such that the voltage at the collector of the transistor Ql is close 
to the voltage of Battery+. This turns the power on to the RF receiver U2. As described 
above, T n , the time that the RF receiver U2 receives power, is proportional to the time 
constant. In a preferred embodiment, T n is 1/20 of the total cycle time, T n + T p . Preferably, 
the RF receiver is on between about 2% and 20% of each cycle, more preferably between 
about 3% and 10%. The on and off duration can be further modified by making the resistors 
Rl and R2 unequal to form an additional voltage divider. 

[0056] The RF receiver U2 outputs a signal on the data pin 10 if there is a RF 
command being received. When the output of data pin 10 is high, current conducts through a 
diode D2, charging the capacitor C2. When the voltage across the capacitor C2 is above 0.6 
volts, current conducts through a resistor R8 and the base-emitter junction of a transistor Q2. 
When current conducts through the base-emitter junction of the transistor Q2, the transistor 
Q2 turns on and the voltage at the collector is close to ground. This causes current to flow 
through a resistor R7 and the transistor Ql base-emitter junction thus holding the transistor 
Ql in the on state, applying power to the RF receiver U2. This performs the function of 
applying power to the RF receiver U2 while the command is decoded and executed. In this 
embodiment, the RF receiver U2 receives the RF data and also decodes it. When the RF 
reciver no longer is receiving a signal, the data pin 10 goes low and the control of power to 
the RF receiver U2 is restored to the bi-stable oscillator. 

[0057] When the RF receiver U2 has decoded a command it outputs the results on 
data pin DO, pin 2 of RF receiver U2, and/or data pin Dl, pin 3 of the RF receiver U2. If the 
function 1 port is to be enabled, then the RF receiver U2 outputs a high voltage on the data 
pin DO (pin 2). If the functionO port is to be enabled it outputs a high voltage on the data pin 
Dl (pin 3). A high voltage on the data pin DO (pin 2) will cause current to flow through the 
diode D4 and pull the enable function 1 port to a high voltage. A high voltage on the data pin 
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Dl (pin 3) will cause current to flow through the diode D3 and pull the enable functionO port 
to a high voltage. In another embodiment of a power control unit seen in figure 8, the power 
control unit preferably comprises an op-amp U1A, a plurality of resistors Rl, R2, R3, R4 and 
R5, and a capacitor CI to form a very low power bi-stable oscillator similar to the 
embodiment above. 

[0058] When the output pin 1 of the op-amp U1A is high, a transistor Ql has no 
base current and does not conduct. This turns the power off to a RF receiver U2. In this 
embodiment, the RF receiver U2 serves only as a receiver. The RF receiver U2 passes the 
data to an ASIC U3 for decoding as seen in Figure 8. When the output pin 1 of the op-amp 
Ul is low, the transistor Ql has base current conducting through the resistor R6 and turns on 
such that the voltage at the collector is close to Batteryf. The high collector voltage turns the 
power on to the RF receiver U2. 

[0059] The output of the RF receiver U2 on data pin 8 is used to maintain power 
to the RF receiver U2 while the command is being received. The RF receiver U2 outputs a 
signal on data pin 8 if there is an RF command being received. When the output on the data 
pin 8 is high, current conducts through the diode D2, charging the capacitor C2. When the 
voltage across the capacitor C2 is above 0.6 volts, current conducts through a resistor R8 and 
the base-emitter junction of a transistor Q2. The transistor Q2 turns on and the voltage at the 
collector is close to ground. This causes current to flow through a resistor R7 and the 
transistor Ql base-emitter junction. Thus, the transistor Ql is held in the on state, applying 
power to the RF receiver U2 while the command is decoded. 

[0060] The output of the RF receiver U2 on data pin 8 is also used to maintain 
power to the ASIC U3 while the command is being decoded. When the voltage across the 
capacitor C2 is above 0.6 volts, current conducts through a resistor Rl 1 and the base-emitter 
junction of a transistor Q3. The transistor Q3 turns on and the voltage at the collector is close 
to ground. This causes current to flow through a resistor R12 and the transistor Q3 base - 
emitter junction thus holding a transistor Q4 in the on state, applying power to the ASIC U3. 
When the ASIC U3 has decoded a command it and determines that the command is a valid 
command, it outputs a high voltage on the function enable port which turns the power on to 
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the electronics to implement the appropriate functions. The data pin 8 of the RF receiver U2 
is turned off, and the power cycle is restored to the control of the bi-stable oscillator. 

[0061] In another embodiment illustrated in Figure 9, the power control unit alters 
the voltage that is being applied across a valve operating device for the period of time 
required to open or close the valve. In one embodiment, the power control unit applies a 
constant voltage across the valve for a period of time sufficient to overcome the initial 
friction of the valve in order to start the valve moving. Then, the power control valve 
decreases the voltage for the next period of time while the valve is moving. This process 
lowers the total amount of energy needed to open or close the valve. When the user presses 
the switch SI, the anode of a diode Dl is connected to Battery +. The diode Dl will go into 
conduction and the voltage at the cathode of diode Dl will rise to the "breakover" voltage of 
the diode (e.g., 0.6 volts). Similarly, when the voltage at enable function 0 goes high, a diode 
D2 will go into conduction and the voltage at the cathode of the diode D2 will rise to 0.6 
volts. When voltage at the cathode of either diode Dl or D2 is high, the voltage across a 
capacitor CI changes. The voltage across the capacitor CI cannot change instantaneously , 
so current flows through a resistor R4 and the emitter-base junction of a transistor Ql. The 
transistor Ql turns on and saturates the collector-emitter junction voltage. Current flows 
through a resistor R5 and the emitter-base junction of a transistor Q2. Additionally, current 
flows through a resistor R6 and the emitter-base junction of a transistor Q3. This current is 
initially enough to saturate Q2 and Q3, thus effectively connecting Outl and Out 2 to 
Battery+ and Battery- respectively. 

[0062] As the capacitor CI charges, the voltage across the resistor R4 decreases. 
When the transistor Ql is no longer saturated, the current through the resistors R5 and R6 
will fall, which will cause the transistors Q2 and Q3 to no longer be saturated. The voltage at 
outl will slowly drop from Battery-i- and the voltage at out2 will slowly increase from 
battery-. This effectively decreases the voltage between outl and out2, which is the voltage 
across the water valve. As the voltage across the valve decreases, the power which is 
consumed by the valve decreases. When the transistors Ql, Q3, and Q4 are turned off, the 
power is disconnected from the valve. 
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[0063] Figures 10A, 10B, IOC and 10D illustrate the process of slowly turning 
down the voltage across the water valve. The numbers in these graphs are merely suggestive 
of actual numbers, and will vary depending on component values. In Figure 10A, the graph 
illustrates the voltage for point p2, which is at the node of the resistors R3 and R4 and the 
capacitor CI. Figure 1 OB is a graph of the voltage at outl. Figure 10C is a graph of the 
voltage at out2. Note that when the voltage at P2 decreases below 1.4 volts, there is 
insufficient voltage to turn on the transistors Q2 and Q3, and the voltage to the ports outl and 
out2 is equal. As illustrated in Figure 10D, the voltage across the ports outl and out2 goes to 
zero when the voltage at point p2 decreases below 1.4 volts. The voltage alteration process 
applies full voltage across the valve to break the friction and start the valve moving and then 
decreases the voltage during the period that the valve is moving to minimize the power 
consumption. 

[0064] Similar circuits can be used throughout the device to further limit the 
power consumption for other functions. In a preferred embodiment, there is a circuit for each 
function enable setting. 

[0065] In one embodiment, several of the above power consumption units are 
used together. Any combination may be used, and a combination of all three power 
consumption units is contemplated. In one embodiment, the voltage shaping circuit is used 
with either of the power control units. While the power control units have been described in 
relation to their operation to a flow controller for a hose, and in particular for controlling a 
valve, one of skill in the art will recognize that these power control units can be useful in any 
situation where the minimization of power consumption is desirable. This is true regardless 
of whether or not the receiver unit is powered by batteries or involves a flow controller. 

[0066] Referring again to Figure 1A, the apparatus further comprises a remote 
control 50, which is capable of communicating wirelessly with the electronics 40 of the flow 
controller 30, as described above. Accordingly, the remote control 50 includes a wireless 
transmitter and power source (preferably a battery 47). In one embodiment, the system 
operates on radio frequency. In one preferred embodiment, frequencies in the range of 
433MHz to 900 MHz are used. However, in other embodiments, infrared or other ranges of 
electromagnetic radiation can be employed. Preferably, the transmitter operates off of a DC 
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current with a preferred minimum range of 100 feet, more preferably with a minimum range 
of 200 feet. In the illustrated embodiment, the remote controller 50 is mounted on the hose 
16, particularly proximate the nozzle 22. The remote controller 50 can be mounted on the 
hose 16 by any suitable manner, including standard attachment bands 52 as illustrated. 

[0067] Referring now to Figure 2, the system for controlling flow is illustrated in 
accordance with another embodiment. In this embodiment, the flow controller 30 is again 
placed between the faucet 10 and the nozzle 22 that terminates the distal end 20. However, 
rather than placing the flow controller 30 directly at the proximal end 18 of the hose line, the 
flow controller 30 is placed in an intermediate position along the hose line. Namely, the flow 
controller 30 is positioned between a first hose length or section 16a and a second hose length 
or section 16b. Additionally, the remote control 50 is shown freely held by a user's hand 54, 
rather than being mounted on the hose. As illustrated, the remote 50 can be very small, such 
as the remote controls sometimes found on key chains or as part of a key for automobile 
remote security control. 

[0068] Figure 3A illustrates one simple embodiment for the "key chain" remote 
control 50. In this simple embodiment, the remote control 50 simply toggles the electrically 
actuated valve 38 (Figure IB) between open and closed conditions. The remote control 50 
includes manually operated controls for user operation. In the illustrated embodiment, an 
"ON" button 58 represents the open condition for the electrically actuated valve 38 while an 
"OFF" button 59 represents the closed condition for this electrically actuated valve 38. It will 
be understood that, in other arrangements, a single button can serve to both open and close 
the electrically actuated valve 38, depending upon the current state of the valve when the 
signal is sent. In a more complicated arrangement, either or both of the ON and OFF buttons 
can serve to partially open or partially close the valve along a continuum from the completely 
open state to the completely closed state. A single dial can similarly function to control the 
rate of flow by controlling the degree to which the electrically actuated valve 38 is open. 

[0069] With reference now to Figure 3B, a remote control 50 with more 
complicated manual controls is illustrated. As will be better understood from Figure 4 and 
related text below, this remote control operates both the flow controller 30 as well as a hose 
reel mechanism for winding and/or unwinding hose onto/from a hose drum. For example, the 
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remote control 50 can operate the motor 114 of the embodiment of Figure 4 (described 
below). In this arrangement, a single valve control button 62 is illustrated, such that pressing 
the button 62 will send a signal to the electronics 40 (Figure IB) of the flow controller 30 to 
toggle the electrically actuated valve 38 between open and closed conditions. It will be 
understood that the valve control button 62 can be replaced by two buttons, as in Figure 3A, 
or can be replaced by any of the alternatives mentioned in the preceding paragraph. 

[0070] The remote control 50 of Figure 3B also includes one or more buttons for 
controlling hose reel operation. In the illustrated embodiment, the remote control 50 includes 
a "stop" button 64, for halting the operation of the motor on the hose reel device, a "forward" 
button 66 for unwinding hose from the hose reel, and a "rewind" button 68 for winding hose 
onto the hose reel drum. Note the use of symbols on these buttons to mimic standard 
symbols on tape, compact disc, and video playback devices. In other arrangements, it will be 
understood that the "forward" button 66 can be omitted when the hose reel is arranged for 
manual unwinding, simply by pulling on the hose. Additionally, in such an arrangement a 
single button can be provided (in place of stop and rewind buttons) to toggle the hose reel 
motor between rewinding and off conditions. The associated electronics and the hose reel 
device can also be configured to conduct a short, timed rewind with a single quick tap upon 
the button, and to completely rewind the hose when the button is held down for a longer 
period of time. The skilled artisan will readily appreciate numerous modifications that can be 
made to the electronics to operate the flow controller and a hose reel device. 

[0071] With reference now to Figure 4, a hose control apparatus 100, including a 
hose reel device 110, the flow controller 30 and the remote control 50, is illustrated. The first 
length of hose 16a conveys fluid from the fluid source or faucet 10 to the flow controller 30. 
In the illustrated embodiment, the hose reel device 110 includes the flow controller 30 inside 
a hose reel housing 112, although in other arrangements the flow controller 30 can be 
connected outside the hose reel housing 112. As illustrated, the hose reel device 110 also 
includes a motor 114 for rotating a hose reel drum 116. A second hose section 16b wraps 
around the drum 116 and terminates at the distal end 20 in a hose nozzle 22 or attachment 
device, such as a spray gun or extension rod (not shown). As shown, the remote control 50 is 
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attached at the distal end 20 of the hose, just upstream of the nozzle 22, by way of attachment 
bands 52 or other suitable means. 

[0072] Preferably, the flow controller 30 is connected, directly or indirectly, 
upstream of the hose reel drum. Therefore, when the water is shut off at the flow controller 
30, the second hose section 16b can be readily wrapped upon the drum 116 without the 
difficulties associated with water pressure within the second hose section 16b, despite the fact 
that the water spigot 14 is turned on and there is water pressure within the first hose section 
16a. Fluid connection between the flow controller 30 and the second hose section 16b can be 
direct, but is preferably conducted via a third hose section 16c that leads to an integrated 
tubing and a further connection on the drum 116 between the integrated tubing and the 
second hose section 16b. In one embodiment, a single command from the remote control 
both turns off the flow of water from the flow controller 30 and starts the hose reel device 
110 rewinding. One of the benefits of some of the herein described embodiments is that the 
combination of a remotely operated valve and remotely operated reel allows the benefits of 
the other device to be more fully exploited. For instance, as described above, the flow 
controller 30 allows the reel to more efficiently wind in and unwind the hose. Likewise, the 
advantage of the remote control for the reel allows one to fully enjoy the remote control 
aspect of the flow controller 30 since without it, if one were going to put the hose back, one 
would have to return to the original location of the hose. 

[0073] The flow controller 30 is also connected by way of the illustrated wire 
connection 118 to the hose reel motor 114, which is in turn connected to a power source, 
such as a relatively heavy duty rechargeable battery (not shown) or by the illustrated electrical 
cord 120 leading to an electrical source or outlet of the building 12. Note that the wire 
connection 118 can carry both electrical signals from the electronics 40 (Figure IB), and 
power from the power source of the hose reel device 110 to the flow controller 30, thereby 
obviating a separate battery source for the flow controller 30. The wire connection 118 may 
comprise one or more wires. It will be understood that, by the illustrated wire connection 
118, the flow controller 30 decodes and relays signals from the remote control 50 to operate 
the hose reel, as discussed above with respect to Figure 3B. It will be understood by one of 
skill in the art that, in some embodiments, the precise location of the electronics 40 need not 



-19- 



be within the body of the flow controller 30. For instance, the electronics 40, including the 
wireless receiver 41, may be contained anywhere within the hose reel device 110 or within 
the hose reel housing 112, or even outside of or on top of the hose reel device. Indeed, in 
some embodiments, so long as the electronics 40 can communicate signals it receives to the 
flow controller 30, the electronics could practically be located anywhere. The important 
considerations to be made in deciding where to place the electronics 40 include those guiding 
principles pointed out in the present application, and those realized by one of ordinary skill in 
the art. For example, the arrangement in Figure 4 has the benefit of placing one possible 
source of electricity, the electrical cord 120, at a significant distance from the inlet of the flow 
controller 30. This is advantageous because, when the electrically actuated valve 38 is 
closed, the inlet section of the flow controller 30 will still be experiencing the full pressure of 
substance in the hose. This inlet section of the closed flow controller 30 has a greater chance 
of leaking than the section of hose closer towards the nozzle. If the fluid is hazardous when 
combined with electricity (water or certain explosive gases, for example) it would be 
beneficial for the device to provide as much distance as possible between the primary source 
of electrical current and possible sources of leaks of the fluid. 

[0074] While in many embodiments, the electronics 40 are contained within the 
flow controller 30, in some embodiments it may be advantageous to place certain aspects of 
the electronics in other locations. For instance, it may be advantageous to place the wireless 
receiver(s) external to any hose reel housing 112, in order to allow for certain remote control 
devices to reach the receiver more readily. Alternatively, it may be desirable to limit the 
amount of electronics in the flow controller 30; thus, the electronics may be placed elsewhere 
and connected to the electrically activated valve 38 via a wire which will carry a signal to 
open or close the valve. In one embodiment, the electronics 40 are primarily contained 
within the hose reel device 110. In another embodiment, the electronics 40 are contained in 
or on the hose reel housing 112. In a preferred embodiment, the electronics 40 are primarily 
contained in the flow controller 30. 

[0075] While not illustrated, it will be understood that the hose reel preferably 
includes a mechanism to distribute the hose across the surface of the drum 116 as it winds, 
thereby avoiding tangling and maximizing efficiency. Most preferably, the hose reel device 
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110 employs a mechanism similar to that disclosed in U.S. Patent No. 6,422,500 issued to 
Mead, Jr. on July 23, 2002, and assigned to the assignee of the present application, the 
disclosure of which is incorporated herein by reference. In particular, that patent illustrates at 
Figures 8A and 8B and related text a method of distributing hose across the hose reel drum 
by relative rotation between a housing shell with a hose aperture and the drum housed within. 
Mechanisms for linking the rotation of the drum along the horizontal axis and the rotation of 
the surrounding shell can include the spiral groove as illustrated in the incorporated patent, or 
can include any of a number of other linkage systems. 

[0076] In operation, the hose reel device 110 and flow controller 30 can be 
connected to a water faucet 10 and placed at any convenient position. When not in use, the 
second section of hose 16b is wound upon the hose reel drum 116 with perhaps only the 
nozzle 22 protruding from the hose reel housing 1 12. The flow controller 30 is preferably in 
an off position during non-use, such that there is less pressure in the second section of hose 
16b during non-use than during use, although the spigot at the faucet 10 may be left open. 
There is thus minimum risk of leakage, at least upstream of the flow controller 30, and the 
hose section 16b readily winds upon the drum and can be slightly compressed, depending 
upon the nature of the hose. In another embodiment, while there is little pressure in section 
16b of the hose while the hose is not being used, in order to assist the unwinding of the hose, 
the pressure in section 16b may be increased, thus inflating the hose and assisting in the 
unwinding of the hose. This may be achieved by opening the electrically actuated valve, at 
least partially. As will be appreciated by one of skill in the art, in the embodiment described 
by Figure 4, this pre-inflating of the hose may lead to water leaving the hose before the water 
is needed by the user. However, a second flow controller may be placed further downstream 
towards the nozzle 22, or manual controls may be in place at the nozzle as well. 

[0077] In one embodiment, multiple flow controllers may be employed along a 
length of hose, for many reasons, the main two being that there may be multiple flow outlets, 
or because particular characteristics of hose properties may be desired in particular sections 
of a hose. 

[0078] When it is desired to operate the hose, the user can pull upon the nozzle 22 
and freely unwind the hose from the drum 116. In other arrangements, the motor 1 14 can be 
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actuated (e.g., by use of the remote control 50) to automatically splay out and unwind the 
hose. When the user has pulled the hose sufficiently and has reached a position where he 
would like to apply the fluid, the user employs the remote control 50 to open the flow control 
valve 38 in the flow controller 30. Since the spigot 14 is already open, there is no need to 
travel to the faucet 10, which may be difficult to reach or where there is likely to be 
muddiness from dripping water, in order to turn on the hose. Nor does water flow freely 
during such a special trip to the faucet 10 between the time of turning on the faucet and 
returning to the nozzle, even in the situation where no manually actuated nozzle attachment is 
used. Rather, the user is already in position and holding the nozzle when the water flow is 
actuated. Furthermore, the user need not return to the faucet 10 in order to shut the water off, 
but would rather simply use the remote control 50 to shut the water flow off at the flow 
controller 30. 

[0079] As appreciated by one of skill in the art, in some embodiments, the 
particular arrangements described above result in situations in which the chance the fluid 
flowing through the hose, coming into contact with any electrical current, is greatly reduced. 
However, it may still be beneficial to effectively seal many of the components that use 
electricity in order to further reduce any risk. 

[0080] It will be appreciated by those skilled in the art that various omissions, 
additions, and modifications may be made to the methods and structures described above 
without departure from the scope of the invention. All such modifications and changes are 
intended to fall within the scope of the invention, as defined by the appended claims. 
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